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ABSTRACT . -) v -v 

This study Compared the developmental levels of; spatial concet)ts in children : 
from three different enviroatients in the United States, Matched jgroup^. of 
twenty 10-year-iolds were selected from a rural Appalachian coinrtuA'ity, a.mid- 
tfle^class suburban community, and a lower-middle-class urban bc/mmunity, 
administered a Piaget-based map drawing task.. Twenty separate elements, each 
of which is a spatial concept applied 'to a map featiire, vere assessed for 
•developmental level (1-^). The element sc^^pres were partitioned by ind'j(jVlduaI'' 
spa t ia 1 c one ep t a , f e at ur^e c lu^ L A^^ls »^ 

Analyses of variance wejre performed on the partit^ibneA scores to compafe th^ 

groupy& developmental levels. Schema tests for determining all possible 

' ■ " - - ■> . • 

comparisons were then performed on the partitioned scores, reaching signlfi- 

caoce between the groups I Results showed that the suburban and urban groups 

^id. not dlf fef on' any of the elements of the task, and that' the Appaiachlaa, 

children performed better . than both groups on all elements. These f^.ndtngs , 

support research tha'^t has demonstrated environmental lnfluences\pn cogaltiv^ 

develQp^llj^^ Th^is has been irit^!^reted\as evidence tliat urban/subifrban e^ii-' 

ylronments in the U.S. are no.t optimal foy the development' of ail cognitive. 

skills. ( 



' ♦ ; A *Co^^^ oif Children' d Si>at ial Reasoning: Rutal Appalachla, Subuirbah 



■;*-■..■■ ': 



amd Urba.n New England 



One of the original studies^ concerning children's nap drawing abilities 



was conducted by Piaget and Inhelder (19A8) . The 



map drawing task grew out of 



their broader investigation into the ontogeny of ctilldren's spatial reasoning. 



Piagdt" observed and outlined invariant developmental ^eeiiiiences 'in the aiciquisltloti . 
of spatial concepts (e.g,; p^rojective, Euclidean, and topological concepts)* 
and found that the map drawing exercise required an bvefall integration of those 
various spatial concepts. Piaget also proposed a ^developmental ^sequence for 
the integration^ of these concepts into, a representational system, thus\aking \ 
the map task a useful .instrument for assessirig-the level of a child's ability 
tt) understand and represent spatial concepts. . ^ - * 

The present study used the map drawirtg . task devised, by, Piaget and 

elaborated by Snyder, Feldman, and LaRo^sa (1976), It assessed and compared . 

.V. • . ■ .V ■ ' . ■ . ■ ■ ■■ ■' 

the development and coordination of , various spatial' concepts in children from ' 
three disparate environments in the United States: a rural' Appalachian community, 
an urban New England community, and a suburban New England coramunity. The 
purpose of the study was to determine twhether differing environments, as \ y 
represented by the Appalachian^ jirban, and suburban communities, |iave significant 
effects oh Individual spajt ial conc&p'ts and ^eir co0rdinat,it>n in spatial 
reasonings The mapping task, which required the .chilidren Co draw a map of a * ' 

* miniature landscape, was scored for the- developttiental level o£ the pToj^ctive^ 

' ' ■■ /* • . . ' ' ' ' '. ' • 

Euclidean and^ topological concepts used in representing*. the features .of the , ' 

landscape* This empilrlcal • refinement provided a detailed set of indices for 

■ • . ' ■ • ■ ' . \ ■ ■.' • " ' <^ ' . . ■- 

comparing particular concept levels among, differing subjects and gr<5ups. 
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Previous comparative or crosis-rcultural /fetudles concerning early to middle 

/'' • ' // ■ . . ■ * 

childhood Piagetian ^asks (e.g»> conservati.on, logic, spatial concepts) h^tve 

' ' ■ ' ^ ■ i •■ , ■ 

elicited a single concession from Plaget /concerning his theory of intellectual 

V . ■■■ ^ ■ ; . ^ ,. 

development. Plaget's concession is thdt research in va.rious cultures has * ^ 



showri'that not all developmental sequornces progress at the same rat^ under ajl 
social conditions • Differences tha^ have been observed usually^occur at th^ 
later periods of/ development, lea^in^^fThe early periods the most culturally 
uniform (Dasen, 1973); 

The universality and seq{ientiality of Ptaget's spatial reasoning concepts 
have been supported by an /abundance of crofes-^cultural studies : therefore it ,^ 
seems justified ,for one/to >assume that^Plaget has indeed described a unl.versal 
developmental sequenofe (see Dasien, * 1973 ; Modgil, 1976) . The profusion of 
similar findings sufch as Dasen reports have led some researchers to examine 
ehvirpnmental Vf ^ctors whiph. might possibly promote or retard the development of 
certain cognitive ab^jJbi^es . Erivironmental impact on the ^development pf spatial 
relations /naSv^^een demonstrated in previous comparative research. Vernon (1966) 
found that Eskimo subjects perform better than West Indians and Canadian Indians 
on i)er!ceptual-spatial tasks.- This finding is Important in that it suggests 
that spatial reasoning caa*develop to a sophisticated level vithout formal 

'schooling. ^ ' 

_ • ' ■ »■ f « ■ ■ - . , •■ 

While there is no direct evidence in the literature that Appalachian 

culture would enhance the development of spatial.. reasonitig, it could be argued 

that an increased.-«^ejS ^for '^ge^gr^phieal orientation among people who live in an . 

underdeveloped terrain might foster the development of at least some aspects of 

Spatial .reaisoning. The most likely spatial concept th^t vould be affected by 



environmental emphasis on orientation would be proportion (Euclidean concepts). 

. ' . . i\ • ;■ • . ^- ■ ^ 

Proportion in the map dVawing task emphasizes tFta EucTidean referiance 'system ' 

that' enables one to cdmpare positions^ and distances simultaneously (Hollow^ay,' 

• ' ' ^'J \ J ■ . ■ • . • • ' ' 

1967). The ability to reference position and distance vjo&ld be much more , 

important in an environment that is void or lacking in a spatial grid (like a 

city block) or. continuous and obvious landmarks (such as urban/suburban 

buildings.). The Appalachian, environment has a more subtle ■ geographical grid 

and fewer prominent or consistent landmarks, a phenomenon which might enhance : 

a child's ability to orient by position a^nd distance. * 

'In a study of children's conception of territory using Piaget 's Ispatial 

Staines, Stoltman -(1972) found all of his^ North Georgian subjects were signifi- 

cantly .behind 'the expected Piageti.an stage levels regardless of sex, race, or 

urban-rural residence. < While Stolt^an attributed no significant differences 

to the main effects of sex and rural-urban residency, it is possible that the 

North Georgian rural environment is not suf fjiciently different from the urban 

environment to have produced a main effect. ^h.e riiral-urban distinction could 

\also have been confounded if both populations: easy or frequent access to 

\ • , > . ; , * ^ ' ' ■ - 

b/^thTenvironments . Page (1973) studied conservation of distance among Zulu 

Souths and .suggested that rural youths are more likely to retain a topologig^l 

concept of spa^e. J: Johoda, Deregowski and Sinha (197^) investigated whether 

a predominance in topological orientations to spatial-perceptual problems is 

culturally specific. Samples were drawn using four- to , twelve-year-bids from 

Hong Kong, India, Scotland, and Zambia. No siginflficant differences x>?ere found' 

in c\£ltural or age groiip^s that Suggested a^ pr^fferenee fbr topological respdnses. 



It is not clear from the available d^te whether environmfent significantly 

' " ^ ' . ^1 * ' ' . . . ^' ' 

^ effect's the ^progression from topological concepts to.Euclidean concepts. "The 

/ . . ' '■ ^ ■ i ' . ' 

spatial ccmcept in the map, drawing task that eraphasl'zes the topolbglcal 'to' 
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E^uclidean progression isl arrangement. Arrangement stresses topological concepts 
in. the lower levels of development and a Euclidean "system of c(oor<}inacfeS' in, 
the advanced levels. If Pagers evidence that rural youths Vre more likely to 
retala topological concepts is true, Appalachian children would pot' be expected 
to perform as well as urian or suburban childr'en on the arrangement concepts o^ - 
the map drawing tastej but if Jahoda et, al, and Stoltman's* comparative studies 
are supported there sh(5uld be no difference between'urban, suburjaan, and rural 
groups. ' ^ 

. \ As regards the other areas in the map drawing task, perspedtive and. ). 
symbolism, th^re is' ^no comparative evidence that dif^^ring environments might 
facilitate' or impede their development.. The concept of s^ittbolizat ion, Chough, 
is probably most easily influenced by direct teachings A chilSrtan b^ sS^wn , 
how. to con'struct a key ' f or the^ map or told to label figures v/hich would iucreasfeo 
his performance on the- syrabolizatibn task. . There is no reason to presume that 
any of , the schools. have stressed this aspect pf, mapping in their curriculum. 

\ Other data that could help predict dif ferd'tjces b'/atw^en the Appal an 
-children and suburban* or urban children can be found in comparative studies 

which consider socioeconomic, status and cognitive developileint: .r Children from 

. , I ■ . / r . - ' r, ■ 

.lower Socioeconomic famRjLes evidence lagS7 in their performance on many 
developmental 'tasks (Modgil & Modgil, 1976). This notion,. was supported in .. 

Stoltraan*s ^tudy of spatiaJL concepts and irt Feldman*6 (197^V-S^dy o^ mapping 

' i ^ - . \ . „ 

/concepts* Since Appalachia is economically depressed by ^raost any standard, 

the. over all effect of this on the development of spatial con^cepts . was hypothe- 
sized td^ be detrimental even if one 6r tVo aspects might be enhance^ by the 
environment. - _ 



The comparative aspect of this study wais to test whether the rural 
Appalachian environment is significantly different than the Northeast urban 
dr subur]pan environment in affecting the development and coordination of 



*.spatiaf concepts in map dra' 
descriptive in that it eluc 



•/ing. The goal of this study was primarily 
idated similarities and differences between ; 
environmentally diverse populations. The environmental effects were determined 
by comparing: 1) the overall developmental level;. 2) the developmental level of 

Individual concepts withia spatial reasoning concepts; and 3) the representatioa 

• ■ • ■ • • » ./■>•■" 
of these concepts (e.g. ^T- gymboll g^ation) 

METHODS 

The Task : /^he map drawing exercise required each child to draw a piap. 

. i " \ ' ' . ■ ■ ■ \ - 

of a miniature landscape which contains houses, roads, trees, a hill, a lake, 
and a bridge. Scoring of the maps was done by determininjg the levexor stage 
rformance on each of four feature/clusters according to four main concept 
: t>erspective , svmboliz^atlon, arrangement, and proportion. The concept 

V ' • . ^ ' • '• 

were, operationalized from Piaget ' s spatial concepts such that perspective 




emphasizes projective concepts, arrangement emphasizes topological concepts 
in the^lower levels and Euclidean concepts in the higher levels, proportion 
emphasizes a Euclidean reference system, and abstraction/symbolization denotes 
the representational system. Feature clusters consist of ibjects which share 

logical and physical properties; e.g., hill, bridge. Island , and other elevated 

' ■ • . . ' - . ■ ■ • • ■ ■ • . . 

land. Each map provides twenty scores; the four concepts as they are applied 

to the five feature clusters (buildings, elevated areas, flat . surf aces , 

incidental features, and an inclusive score .of the concept as applied to, the 

map as a whole). These tv;enty concept/feature combinations are termed ^'elements 



Each of the twenty elements has^scores that range from le^el-s 1 - 6^ 
corresponding to Piaget's six„stages..,Orhe map is sc6red for: i) developmental ■ 
level on each element (spatial concept applied to a f eatui*e ^cluster? ; .2> "modal 
level of the twfenty elements (Mode) ; -3) mean' average, of the' element levels (MDA) ; 
4), the amount of variation fr,om f^he mode (level^iniicture) ; and 5) the direction 
In which most of the elements vdry from the mode (positive or negative bias).) ' - 
The' maps were scored by trained judges. Interjtidge ^reement on ranjiomly' 

selected samples was at least .80% for all' 20" eleraen^t scores^ ' 

.) " .. ' . ' ^ ' . ■ ^ ■• ■ , ^' " ■ ~ ■ 

Setting : Children were selected from three communities: Cameron, West , 

Virginia (rur/l) ; Branford", Connecticut (suburban); and Somerville, Massachusetts 

(urban, greater Boston area), * / ' ^ - 

Rural-^ The'rural children wete from Marshall County , West Virginia . 
Marshall County ' lies _ in, the northern part of^West Virgihil and is characterized 
by hilly terrain. and- sparse habitation. Most «f th^ inhabitants engage in*. . 



farming for either full or partial subsistance. " The ma^jarity of the salaried 

. ■ ■ : ^ ■ V' 

Jobs are blue-collar. . n * . ; • 

The community of Xameron, with a pgtpulatioV;;of approximately 500, is one 
of a few small towns which If 4 in the larger valleys. Cameron' provides a 
consolidated schoor^stem for "the children of southern Marshall. County , many 
of whom live an hour's bus ride from school. The Cameron School is a recent 
development (Spring, 1978). in the educat'%)n of Marshall County children^ 
Previously all of" the" elementary school children attended' one- and two-room 
schools more proxiinal -to their homes . 

.. . The school experience, and- occastional Shopping trips to other communities. 

. are often- the.anU exposures these children have to individuals other than 
/ ,. . ■ . 

family members or close neighbors Geograph.lc barriers and distances are not 



tlie Dnly Isolating factors. Extremely ' close. fartily ties and rcluctaace to> 
leave Appalachia areT trafts vhlch ha^ve halpq^d to maintain, the cultural ' , " 



' / • ' . 



distlnctivfeness and isolatiph of Appalachia. life (Loof, 19'^1) . • 

- Suburban : The suburban children were selected front an integrat^ed public ' 

mlddl^ sctiool in Branford, Connecticut/ Branford i's ^ suburb of ^lew Haven' and ^ ^. 

' ' ' . / . * ■ ■ ' »• .' . V ' . ' * . ' 

. ' • ' . " ^ t •! 

can be chi^acterized as middle- to upper-niiddle cXass, with a fixture of working 

' " . • ■ ' V . • • 4 ■ 

class and prof essional- families . . . . ^ Iv 

* ' t ' ' ■ ' "t ■ > ' ■ ' ■ » « ■ 

Urban; The urban .children' wefe selected' from a parrocUial s6fiobl in Someryill^, 

Massachusetts. Somerville is predominately a blue-colldr /xiomrtfunity, located in 

the greater Boston area. ^ ^ . 

Subjects : Tweny .10-year^old subjects ^rom the 5th grade were Selifict^d 
' ' * ■ ' " ' •* ' . ■ , 

f rom eajch community. Equal numbers of males and females w&re selected. Ten- 

year-olds were chosen because previous research us';Lng* the map drawing. task 

had determined that children of this age range are roughly, In the middle of the . • 

developmental sequence for spatial concepts , (Snyder, & Feldmarf, 1977) h / 

-The- children from Cameron (r\iral) were 'initially chdsen on the basis of 

how far. they lived from Cameron. After thk most rural children were selected 

to draw maps, the drawings of 10 males and 10 femalep were randomly serected 

• ' • ' • ■ : 'ti 

to forhi the, represelYtative compariison group for this setting. ' 

• •■ ... ■ v.. ^ ; : 

Map drawings from Branford- (suburban) has fieen collected; in 1974 for a 
separ^ate study which used the same mapping task witft S-th graders (Snyder > Note-2) . 
A group of 20 maps*'were randomly .drawn from the sample^^ to fomprise^ th^e suburba\i 
comparisop group. 

The Somerville (urban) maps were collected for a se!parate study in X978 
utilizing the same mapping task with 5th graders (Levene , Note 3) . A matched 
sample of 20. maps were randomly drawn for the urban comparison group. . 



' 'Prog ij^ai ir^jl The administration of the map drawing task was straightforward 

•-fr#T^ ; , , . ^. ;■ .. ■ V, ' . . 

^"^*!/$^^^^%P-'-^F^ '^^^ subjects^ were proserftdd with a mlnlacuire landscape 

(3j^X 3\X*"Compri9Ga of varfods features (c.g.,:hill, laloe, houses etic.) • 
Th*G subjects vere given a square piece of white {>aper, 21,5 X'21.^ cm> and a - 
pjejicil, wtth|;tjne vqrbal instructions to make a map of the mode 1^: The subjects 

drew, while SIttting xn their seat's but they were free to walk up and inspect the ^ » 

' \ . ■ * ' 

model as often as needed.. * The subjects could construct the , maps as they Vlshcd 

■ 'f" , ■ ■ ' ■ ■- .. . ■ 

and could take as much time,^ as they needed. , . ' / 

A nalysisVpf Data : A series of t tests eomparl^r\g' mean map drawing ay.eraged 
of the male and female children fr-om each matched group 'indicated ao significant 
sex'dif f e^tences , r thus enabling the groups to be collapsed .f6r .all analyses. The 
three groups of subjects were then compared on the four spatial concepts: 
1) arrangement; 2) proportion; 3) perspective; and A) abstraction/syrabolization. 
A Scheffe test for all possible comparisons between proup means was then performed 
on the . anovas reaching signif ican^^e ' to ascertain, the' manner in which the groups 
differed. ^ ^ • . « ' , - 

Additional analysed of variance wei^e performed to ascertain difference's 5 
between splatial concepts within! each of the comparison groups.^ A Scheffe test 
was thefn perfonrfed to determine which concepts were sif nif icantly different . * 
witl0ri each coxaparisdn group. : 



RESULTS ' ' • . \ * ' ' . 

"Three comparison groups of children rural; sviburban, and urban - were 
compared for developmental leve on the four spatial concepts. Three comparisons 
reached significance among the groups (critical yalue> F(2,57)= 5 * 10^ p<,.OI) ; 



the conccp.t not reaching significance was \nrrnntiGmcnt (see Tab.ld 1) Schef f e 

test was perf ormecr oh the concepts which domonstrnted overall significant 
/' . ' * ' ' . ' ' * ■• • 

• • • ■. • / 

differences among groups on the analysis of variance (sec tabic 2) . . The *. 

\ ' ■ . r * 

^suburban and urban groups were not significantly *differeat on any of the spatial 
concepts. HKe developmental level of the turaJ, group was significantly higher ■ ' V 
than both the urban and suburban groua on proportion. ' The dqvelQpjnentar level • 

. of ^the rural -group, on perspeptive' and symb^lization wag signlficadtly, higher v ' 
thaiji that of ^e suburban groi^p. ^ ^ . 

/"S. To determine the homogericity of developmental level achiever<i^.acros^ -the ' 

• : ' ■ ■ ■ ■■■■^ • " ■ ■■■ - ' 

four spatial conc^ipf s , ati analysis of variance was per formed fiiiur 'each compki^ison 
group.^ AIJL three groups demonstrated a .significant difference in developTftentkl 
level among the varibu^spatial fioncepts (critical Value, F(3 ,7^)/== 2.76, p ..tl)5)/' 

(see Table 3) A Scheffe test was performed "bh each group v/ith Ide^tcal results 

^ ^ — • , ' . •' ' ^ 

(see Table A). In all the groups the proportion level was significantly lower. > 

than all othq.r- concepts (arrangenront , perspective, and aUs tractl'on/symbolizatloii) . 

No other contrasts reached significance. I ) v ^ ' * '-^ 

. DISCUSSI ON V ^ . . 

. The present sTti4^explored* the possiblity th^t ^ej;?^byelopmental level of -j^. 
spat4,al concepts as measured by map drawing can be affected by thej child's^ 
environment. The study's findings were that s*Whif leant differences existed in. , 
spatial reasoning among same-age children living in three Miff eient environments ; 

within the United Stateg. These findings support the broad body of research 

' ■ • ' V ^ \ V . J - ■ ' ^ 

that caused ,Piaget to acknowledge .that ^ social/environmental cckidi^tions can and 

' ■ ' ■ - / ■ * ■ ■. '. - ' 

often do affQ,ct the rate of intellectual develpi^Went In this^tudy the 

' • ' . ■ , ■ ' • ••■ ' ' ^ , ■ ■ ■ ' ■ 



the conccp.t not reaching significance was \nrrnntiGmcnt (sec Tab.ld 1) Schef f e 

test was perf ormecr oh the concepts which domonstrated overall significant 
/' . ' ' • , ■ . ■ ' * 

• • • / 

differences among groups on the analysis of variance (sec tabic 2) . . The r^^'^ 

\' ■ r * . . • : ^ 

.suburban and urban groups were not significantly 'differeat on any of the spatial 

concepts. Ttie developmental level of the turaJ, group was significantly higher ^ 

• ' ■' ' ' " . ' . . ' ' . ' ■ ' ■ ■ ■ < 1 ■ 

than bolth the urban and suburban groua on proportion. ' The dqvelQpjnentar level • 

• ^ ^ /• ■ 'a ' : ; 

of ^the rural -group, on perspeptive' and symb^lization wag signlficadtly, higher . 

• " ■ ' . ■ ' ' - ' ' ■ ■ .c. t ' • * . 

thaiji that of ^e suburban groyp. ^ ^ . 

/^To determine the homogericity of , developmental level achieverii^.acros^ -the * 

four spatial conc^ipf s , ati analysis of variance was per formed fiiiur 'each compki^ison 

group.^ All three groups demonstrated a .significant difference in developTftentkl 

level among the varibu^spatial fioncepts (critical Value, F(3 ,7^)/== 2.76, p ..,1)5), 



(see Table 3) A Scheffe test was performed "bh each group v/ith ide^tcal results 

^ ^ — ■ , ' . •' ' ^ 

(see Table A). In all the groups the proportion level was significantly lower. 

than all oth^r- concepts (arrangenrent , perspective, and aUs tractl'on/symbolizatloii) 

No other contrasts reached significance. I ) , ; \ 

DISCUSSI ON V * . 

. The present sTti^^explored' the possiblity th^t ^e^^^byelopmental level of 
spatial concepts as measured by map drawing can be affected by thej child's^ 
environment. The study's findings were that s*Whificant dlfferenc"^$ existed in. , 
spatial reasoning among same-age children living in three Miff eient environments 
within the United Stateg. These findings support the broad body of research 



that caused ,Piaget to acknowledge jthat ^ sd<:ial/environmental cchdi^tions can and 
often do affe,ct the rate of intellectual develpiiWent . In this^tudy the 
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[particular , developmental sequencais that v/ere aff^bcted by the dif fering 
environments were spatial conciepts and thc.ir integration' into a representational 
fcilrin, -l.e.-,^ a geographic map.. -r ' \ \ * • , ' 

*• / . Previous^ research indicated that the rur^ll children would not perform as 
well overall as the -urban and suburban children . No^ only was this hypothesis 
p,ot supported, but the converse va? f ound : the rural children exhibited^ 
s±gni£lcant4y^ higher map drav/ing average than both the urban and suburban . 

groups. There were no significant differences ^between the urban and suburban 

C • ■ . . ■ . 



gt^fewps (s^e Figure 1).' The urban and suburban children demonstrated almost 
'identical developmental levels on all items of the task, with none of the 
differences reaching significance. ./ 

These dafa' indicated that differences wh ch might, have existed between 
the suburban children's environment and the urban children * s environment 
(e.g.^ physical surroundings, socio-economic status of the families, quality 
of the schools, etc.) were not sufficiently important tq affect- the development 
s^f spatial concepts as measured by the map drawing task. 

The rural environment, in Contrast to the urban and suburban environments, 
seemed to foster or accentuate the development of these spatial concepts in 
the comparative sample of 5th graders. This .finding supports Vernon's (1966) 
research suggesting that spatial reasoning can develop to a sophisticated level 
because. of environmental influences that are outside the ar<^a of formal 
instruction- l>niile Vernon asserted that the development of spatial concepts 
among Eskimo children is enhanced because of the training they received in 
tracking and hunting, there did not appear to be a similarly forceful demand 
put on Appalachian children to develop their spatial reasoning. Wliatever 
, environmental conditions enhance spatiril reasoning in Appalachian children. 
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it is certainly more subtle ^.than the hunting-survival dernands that Vernon 
suggests for the Eskimos. ) / 

Contrary to previous Piagetian research concerning socio-;econonic status 

and spatial concept development (Feldman, 1971; Stoltm^n, 1972), ithe rural 

■■ » ■ ' - * ' 

children did not exhibit a developmental lag, but. but-performed other groups. 

Similarly these findings contradict Page's (1973) findings that rural children 

are more likfely to retain topological concepts of space (lower level) than 

Euclidean concepts (higher level). While it may not be elear what aspects 

- s ■ . ^ ■ J 

of the Appalachian environment affects the enhanced development of spatial 
reasoning in children, it is clear, contrary to expectations , that their 
development was significantly more advanced than that of the urban and suburban 
children. 

A limitation of the present stydy is that the level of map drawing in 
children other than 10-year^olds may not reveal the same comparative findings; 
Without knowing longitudinal or adult developmental levels for the mapping task 
from each of the environments it can not be determined whether the advantage 
the rural children demonstrate is temporary or whether it reflects a superior 
level of spatial reasoning that will. endure. At the time of this study^there 
existed no known normative data on the developmental levels of adults on the 
map drawing task. 

A separate analysis of each comparison group indicated significant 
variation in developmental level for the differing spatial concepts. Within 
eac^||^,rqup (urban, suburban, and rural) the findings were identical: proportion 
was significantly lower than the other three concepts ~ arrangement, perspective 
and abstraction/symbolization . This finding indicated that the task items were 
equally demanding relative to each otlier for all the groups- Proportion was the 
least devolaped concept for each group and seems to, represent a developmental 
lap, across t:ho groups. 
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SUMMARY ; - 

The map drawing task was chosen as an exploratory tool in this study so 
that the author could evaluate the performance of children from differing 
environments of specific spatial concepts. The hypotheses were that the, 
Appalachian children would perform better on proportion; that there would be 
no difference on arrangement; and that the suburban and urban - children would 
perforin better on the overall mapping averages- Instead, the study showed 
that the Appalachian children outperformed the comparison groups on every 
aspect of the mapping task. . ^ / 

The developmental levels of the spatial concepts varied within each 
comparison group indicating a significant amount of level mixture. The variation 
in spatial concept development was similar in all three groups thus demonstrating 
^that the relative difficulty of each item was maintained regardless of the 
overall developmental level. 

These findings demonstrate that spatial reasoning is better developed in 
Appalachian 5th graders than in similar childrerr ,|.n a middle-class suburban \ 
community dnd a lox>7er-, middle-class urban community:. The implications are that 
1) subgroups within American culture can show wide variatio^ in cognitive. ^ 
performance, and that 2) middle-class urban/suburbaa environments are not optimal 
for the development of all cognitive skills. 
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Fable l!. Variance of Spatial Concept Meang Between Groups 



Groups 



Spatial Gonccpts 


Rural 


Suburban- 


Urban 




' — 1^-, — — I — — 

Arrangement 


■J ' 

,3.49 


3.27 


3.21 


2,00, 


Proportion 


3.09 


2.75 


2.56 / 


9. '00* 


Perspective 

\ 

Sytnbolization 


3.66 


3,15 


-3.31 


6.75* 


. 3.73 


3.19 


3,43 


5.72* 


-^-^ ^ — 

df« 2,57 






■ ♦ 




• • 










*ii«20 in each group. 
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Table 2; ,Scheffe Test for ContrAsts Beitweep Groups' oa Spatial Concepts 





Groups^ 






' \ 
\ 


r Spatial Concepts bUYU 


■ 1 . , 


V -IT 


If 

Critical"^ 

VaJLlic 


n -f^ 05 


.. . ii ' . • . ■ • , 
Proportion /. 19 


.34* 


.53* , 


.32 


R>U, SU* 


- ■ ■ r . 
' Perspective #16 


.51* 

■ t 


.35* 


^ .35. 


R>U. SU^ 


Abstraction ^ ^ -24 


. ^4* 


.30 


- .40 ' 


R>5y 


k 

^ ^ Rural, SU « Suburban, & U = Urban 










' *p <,05 

^ **Arrangement p >. 05 (see Tabl-e 1) 

■ f .; . * . ■ • 
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table 3; Variance of Spatial Concepts Within Groups 



Spatial Concepts 



Groups 



, Arrangement' Proportion Perpective Abstraction 



1 



Rural 

Suburban 

Urban 

df « 3,76 
*)<.05 



y.49 
3.27 
3.21 



3.09 
2.75 
2.56 



3,66 
3.15 

3-26 



3.73 
3.19 
3.43 



7.00*" 
4.86* 
16.94* 
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• ble 4: Scheffe Test for ContrastB Within Groups on Spatlat' Concepts 



Spatial Conc^eptB 



MK^-m HV ■ II-I ' II-III II-IV IIH' liHlVriHV IV-I, IV-II .IHli K.05 



rnl 


.40* /- 


Durban 


•52* jM 


ban 


' t 

.65*'/ - 



.17 



.Of 



( 



.05 



.57* 
.40* 
.70* 



,24 .64* .07 II<I,HI.&IV 
- , .44* .04 ' II<I,IIIUV 
.22 - J8* . .17 II<I,m & IV 



<.05, Critical Value: Ruraln.309f Suburban».302 & Urban=.265 

\ ' 

■ I 

. « Arrangement 
: I = Proportion . . 

< , . ' ■■ ' 

L,^ Perspective 
■/ Abatraction 
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